version of the Autoionize plugin (7) for VMD. The ions were placed at the minima of the electrostatic potential map, maintaining a minimum distance of 5 Å between any ion and protein as well as between any two ions (5). Each system was minimized for 1,000 steps and equilibrated for 200ps using the Charmm27 forcefield (8) , NpT ensemble, periodic boundary conditions, and particle-mesh Ewald full electrostatics calculations (9) . Atomic partial charges on the heme group in the oxidized state were modeled assuming that the additional positive charge is uniformly distributed over the heme iron ion and six nitrogen atoms in contact with it (10) . In order to maintain the orientation and distance between the porphyring rings, the MD simulations were performed using harmonic restraints imposed on the heavy atoms of the porphyrin rings and on the protein backbone.
The NAMD2 molecular dynamics program (11) was used.
Water density in the inter-protein space was monitored during the MD simulations. For each system conformation in each simulation, the density was estimated by counting the number of water molecule oxygen atoms located in a cylinder with the axis on the line connecting the two iron ions in the hemes, length from one heme group to the other, and radius of 4, 7, or 10 Å (to eliminate possible dependence of the estimated density on the cylinder radius used). The results are shown in Fig. S6 , where the data points represent the average densities over the MD trajectories, and the error bars represent the sampling error estimated using the renormalization group-based approach (17) . To estimate whether the water distribution during the simulations was equilibrium, regression analysis was used to compute the overall change in the water density over entire length of the MD simulations. This change turned out to be random in sign and small in magnitude: average over all donor-to-acceptor distances change was only about 3, 7, and 19% of the RMS fluctuations of the density for 
tun E is the electron tunneling energy, S and H are the overlap and Hamiltonian matrices, respectively, the index D (A) refers to the donor (acceptor) orbitals, and
Greek indices refer to bridge orbitals. Following (14) , the To incorporate effects of the protein thermal motion on the donor (acceptor) orbitals, the latter were defined for each snapshot of the MD trajectory as the HOMO's computed for truncated heme groups (not including the histidine ligands, propionates, methyl groups, and hydrogen atoms) and were dominantly localized on the Fe ions.
tunneling energy was set to -9.9eV. To account for mixing of the initial and final states with the bridge, the coupling was scaled using the method described in refs. (15, 16) . The sampling error in the calculations was estimated using a renormalization group-based method described in ref. (18) . with a three-exponent model (Fig. S4, eq. 3):
where is the intrinsic ET rate constant for a distance between the porphyrin ring edges, and = 5.17 Å is the distance between the two porphyrin
rings when the proteins are in the contact. The three decay exponents were estimated by averaging the XH coupling data over the corresponding distance ranges, leading to 1 β~1.5 Å -1 for the direct contact regime (for co-planar porphyrin rings). The ET rates in the structured water mediated regime were assumed distance-independent. In the bulk water regime, 2 β was dependent on the protein orientation, varying from 2.5 to 3.6 Å -1 . However, these variations only cause a 20% change in the computed bimolecular rate, indicating that the latter is predominantly controlled by the structured water ET regime. We used 2 β = 2.5 Å -1 in the bimolecular ET rate calculations.
Following (19) , is defined as
where the reorganization energy λ is set to 1.2eV (20) , and the temperature T is 300K. For self-exchange, the driving force is zero. The squared electronic coupling at contact is estimated to be about 1.69 XH(P,I) -proteins only, XH calculations donor and acceptor orbitals on the iron ion. The three distance ranges correspond to the direct contact regime, structured water mediated regime, and bulk water mediated regime, respectively.
The error bars show the sampling error estimated using a renormalization groupbased method (17) . 
